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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INPORMATION SYBTEMS DIVISION 

1. SCOPE 

1.1 Scow.- This apci f ioa t ion  cover8 tho perfornnmco mpirenmts 
of the  Sorvlcs Mule  Reaotioa Control Subsystcm of t h e  Projoct Apollo I 

Spacecraft. I 
, 

2. APPLICABIE DoctRms 

2.1 c;Snar4.- The following doounants shall fozma a part of this 
specification. 

? covsrnment D o c m t a  
Mil i tary 

MIGS-404C Solenoid, Elootrical, Gmoral SpocFMeation for, 
dated 23 January 1958 

MILES189 Electronic JJqUipmant, Guided Mir8il*r, 
aSneral Spocification for,  
dated 22 October 1958 

MILQ-98 5 8 Quality Control Syetsm Requhwmnt8, 
dated 9 Apri l  1959 

KIGW-16878/5 Wire, KLectrical, EE, 200°C., and 260.C., 
lo00 Volts, d a t a  5 July 1961 

dated 31 July 1961 
HIGP-26539A Propellant, Nitrogen T~tm~Lde; 

MILP-27402 Propellant, Hydrazine, UNS Dintsthylhydrazlne 
(50 percent N2H4-50 per$ont UWH), 
dated 25 August 1961 

Military 

MUrSTD-l.30A Military Standard Identifiaation 
I 

Marking of U.S. M i l i t a r y  Property, 
dated 8 Septsmber 1958 

-1- 
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Bullatins 

National A.ronsutic8 and Smco AdnKinirJtr8tion 

NCP 200-2 NASA Quality Publioation, 
dated 15 Dwxnbor 1961 

2.2 l?on-Govurnnmnt Ikcuunnts 

Smce and Infornm!ttlon Spstema Division, North h r l c a n  
Aviation, Inc. 

SID 62-51 Preliminary Spacecraft Porformance 
Specification, d a t a  28 February 1962 

SID 62-65 A p o U O  h S i @  Criteria Specification 
d a t d  28 Febmry 1962 

SID 62-81 Crew Subsystem Performuice Specifloation 

SID 62-82 &nrironmntal Control Subsystem 
Performance Specification 

SID 62-83 Electr ical  Power Subsyatan 

S D  62-81) 

Perfonmnce Specification 

Navigation and Guidance Subsyatan 
Perfollllance Specifiaation , 

SID 62-85 System Stabiligation and Control 
Subsystem Performance S p c i f l c a t i o n  

sm 62-86 Teleconmuniwtions SUb8y6ta 
Performance Specification 

SID 62-240 

3. mu- \ 

3.0 General €&cmhmm to.- The general rsquiranentr f o r  the  i 

APO'IIIX) Service Reaction Control Subsystem am aa 8p.cifi.d in NAA 
Specification SID 62-65 . 3 

3.1 Nan-Standard Com~onont8.- The Service Reaction Control Sub- 
spstm shall consist of vafiow typos of non-standard components which 
are llrtsd in Table I. 
one of three major categorios dopending on t h e  unit's function and 
location i n  t h e  overa l l  syatan. 

Each of these componmta is categorized into 

-2- 
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NORTH A M E R I C A N  AVIATION,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

3.1 Nonstandard C-mts.- uontinued 

Category A - 

Category B - 

Category B ..1- 

Cateery B.2- 

Category C - 

Category A components, a8 l i s tod  In Table 
I, aro those coarponents compriaiq - -  the  
helium pamxr iza t ion  systaa. 

Category B components, a s  l i s t e d  i n  Table f, 

goUc propellant systm. 
a m  those OOIIpOIlOXlt8 C O t 4 X ' h i n g  the  mp 

Category B.l aopnonts,  as l i s t ed  i n  Table 
I, are those componon~ comprising the liquid 
o x i d i t  or 878t m. 

I 
.I Category B . 2  ccmrponants, as Uetd in Table 

I, are t h c s e  comporunts uomprising the liquid I 

fuel system. 1 
' I  

Category C compononts, a8 listed in Table I, 
are those components compriring the rocket 
OI@le 8gStm. 

3.3.1 WeiRht.- Tho d.8- and inatall& wight8 of oach non-rtandard 
component shall be nmintainod at  an abaolute minl. 

' I  

! 
I 

. .  
. I  

3.3.2 Lubrication.- Eacrh non-standard component shall roquiro no 

3.3.3 Eloctrlcal  cosppan exits.- Eaah non-standard c o n p n n t ,  which 

lubrioation during the  storage and 8ervioe l i f e  of each component. 

horporatoa an o l e c t r l d  device of any kind, shall met the require- 
monte of Specification HIL--189. 

i 
* d 

.@I 
"I 

i 
Y 

E 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEM8 DIVISION 

3.3.4 Solenoids.- GZoctrlcal wlonoi-J, which are incorporated bn 
a non-atandard camponont for the puposo of provldbq or controlllag tho 
unit's perfornranco, shall mot the requiramants of Spocifieatlon MIGS-f&O. 

3.3.5 Eloatr ical  Connections.- To cormem weight, e loc t r iea l  
connectors shall not be u t i l i d  for connecting the elaetrhal. componsnts 
to t h e  subsycstm power supply. Each cmtnponent shall be wired for single= 
p b 8 e  pomr and Shau provide load N b O S  Which mate with subsystem 
uMng provision8 upon ins ta l la t ion  in to  the  spacecraft. Wires gnployed 
in subsystem wiring a h a l l  be in acoozdanco with Specification HItW-16878, 

E and MIL-C-26500. 

3.3.6 StOragO W O O -  All XWXl-SfXlXbr'd C-tS, WhOU 8 d . d  81Ld 
protected, shall withstend five yeam stonr;eb, without roquirhg re= 
conditioning before operational US.. 
w i l l  be acceptablo. 

llOn-ring replacmmnt, houovor, 

3.3.7 Fluid Di6tribution k s . -  Fluid dist r ibut ion lines, 
Compatible with tho fluid8 SPOCifid in paragraph 3.4.2.1.2 and para- 

8 U b s ~ t ~ .  
graph 3.4.2.1.3, shall be u t i l i zed  for Quid di r t r iba t ion  throughout the 

ad i n F i g u r e  1. 
The f lu id  dis t r ibut ion line Omtm i 8  S c h - t i d Q  Z'Op2'0Sht- 

3.3.7.1 Line Sise8.- App-te l ino daes  for tho fluid d i s t r i -  
bution system are noted in  Figure 1. 

3.3.7.2 Line Connections.- Wherever pracrtical, l ine-to-ho and 
line-to-component connections shall be mlded o r  brazod t o  minimlse l d c  
points. Where canponont r o d a i n g  or possible roplacomunt and\overall 
systran Ipaintc#iance is  a mquimmnt, nwahaniaal Une-to-conponent ~ o c t i a n s  
shall be ut i l iced.  A considerable dosign snd tooting effort shall bo 
aocompllahd for tho pup080 of devoloplng IpB3dppIp3 roallng provlriona for 

t this type or conneetion. 

3.4 Performance.- 

3.4.1 Useion Performance R e q m t s . -  Mirrsion requiramnts 
for tho spaceoraft shall be a8 8peciiied in NAA Spocifiaation SID 62-51. 
Tho s&ce roaction control system shall f'unatlon to prorid. s tabi l izat ion 

shall provide tallago accdoration, minor nridoaurrro oomuctiona, tumlna l  
~ e s v o u s  and docking, retrograde propulsion for COlllpBIbd module and m - v i o o  
modulo soparation on tho mtrg phso. 
be uad for pitch and yaw- whonever t he  lunar land- modulo i 8  
attached and i n  oarth parking orb i t  with tho boostor uppor atago attaahed. 
The mabeystan sha l l  be capable of automitic oporation with o loc t r lca l  signalr 
received f m t h ~  8tabXU~atiOn snd Control 8ub670tm OC by O l W t r i u a l  

and O O X l t r O l ,  8 f t W  S p S C O C l r r f i  luunah, phase8 Of flight. T h O  8nw 

The roll  thrwtor shall also 

ri-18 r0~0iv8d from the  Q-0 A study 011 W C t i o n  ddOCtiOn shall 
bo invea t iga td  t o  detornd.ne tho sdvissebillty of shutdown of on. crystom if 
a thrueter i n  that syatan fails. 

-4- 
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C0nr)berCRIFcr 

diroct ionaland attitude control of the spacecraft pr ior  to reentry of 
the  cwmmd module. 1 

3.4.1.1 Earth Orbit Hission.- 

3.4.1.1 . 1 Earth Orbital Control. - The service reaction 
control subsystem shall provide the spacecraft stabilization and 
control during the earth orbiting phase. 
ullage acceleration propulsion and roll control while the service 
propulsion subsystem is operating for retrograde prior to reentry. 

minor translat ional  capability, roll, pitch, and ytiw control f o r  r a e z -  
voua and docking w h i l e  in an earth orbit .  

3.4.1.1.3 Esrth Orbital Corrections.- The subsystem shall. provide 
the  minor volocity incrsnvnts mquirod f o r  corroction of the earth-orbit  
after spacecraft insertion by the launch vehicle. 

The subsystem shall provide 

3.4.1.1.2 Rerxiozvow and DackinR Control.- The mbsystan will provide 

3.4.1.1.4 Post Atnrosrrheric Abort.- Mission abort during tho post- 
atmocrpheric portion of t he  launch t ra jectory w i l l  be a c c ~ l i s h d  by the 
Service Propulsion Subsptem. 
jettisoned shortly a f t e r  eacape frornthe atmosphere, t h e  Service P1.opulsion 
Subsystem shall provide velocity i n c m t . 8 ,  and the Service Roaction 
Control Subsytam shall provide roll control a8 mquired. 

I 

I 

Since t he  Launch Escape Subsystm is  

3.4.1.2 R a n s l ~ r  BM1 l"mrth.- I 

-I 

1 3.4.1.2.1 Midcome Velocity Corrections.- The mimion t ra jectorg 61 

s O l O c t O d  will inClyence t h e  mgnitude of midcourse velocity correctionr 

shall supply minor Mlocl ty  b~crmuents not auppliud by the  spaaecnaftfs 
required 3x1 translunar o r  transearth phase. 

Service Propulaion Subsystem. 

Reaction Control Subsystem 
.I 

! 

3.4.1.3 Lamar landing Mission.- / 
3.4.1.3.1 Lunar Lands.- Tho S&co Reaction Contml Sub8y8temfa 1 

i 
1 

ro l l  thrusters shall provide pitch and yaw maneuvsrlng when tho Xmer 
Ianding Module i r  attachui. 

3.4.1.3.2 Lamar hunch.- The sub8ystm shall provide ro l l  oontrol I 
f o r  t h e  Service Propulsion Subsyatgn on lunar launch. I 

SIR 62-5W 
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3.4.1.4.2 Separation. - continued 

translational acceleration of the Service Module along two body axis after 
the separation from the Command Module. 

3.4.2 System Operation. - 
3.4.2.1 General. - The complete service reaction control subsys- 

tem consists of two identical reaction control systems identified a s  system 
A and system B. 
Figure 1. 
during normal subsystem operation. 
pressurized helium storage and distribution system, an oxidizer storage 
and distribution system, a fuel storage and distribution system and eight 
rocket engine systems. 

The identical systems a re  interconnected as shown in 

Each control system consists of a 
The two identical systems shall be operated simultapeously 

3.4.2.1.1 Pressurized Helium Syetem. - The pressurized helium 
system shall be composed of the Category A components 1isted.in Table 1 
and shown schematically in Figure 1. 
contained within one spherical tank which shall be cradle mounted to 
minimize detrimental tank flexures. During ground service operations 
and prior to initial subsystem pressurization, the high pressure helium 
wi l l  be confined to the storage tanks by means of the normally closed 
squib valve. 
protect the downstream regulators and check valves from harmful 
foreign particles. The manually controlled normally open solenoid 
valve shall provide the means of isolating the storage tank from the 
downstream components in the event of downstream leakage o r  component 
failure. Upon command, the squib valve shall open the helium supply to a 
pres sure regulation system consisting of two individual regulators 
connected in series.  The check valvee downstream of the regulators shall 
prevent the propellants from entering the helium system in the event of 
failure of a propellant tank positive-expulsion device. The relief valve 
shall contain an integral helium filter and shall prevent a detrimental 
pressure buildup in the propellant storage tanks. The vent valve shall 
provide means for venting the helium system downstream of the check 
valves during propellant servicing operations and helium depressurization 
operations. 
regulated pressure areas  of system A and system B shall provide an 
alternate path for pressurized helium in the event that a regulator fails 
closed in either system. 

Each helium supply shall be  

The squib valve shall contain an integral helium filter to 

The solenoid valves which connect the high pressure and 

3.4.2.1.2 Oxidizer System, - The oxidizer system shall be composed 
of the category B. 1 components listed in Table 1 and shown schematically 
in Figure 1. 
system during ground operations. 
within a hemi-spherically domed cylindrical tank which shall 

The f i l l  valve will provide the facility for servicing the oxidi:zer 
The oxidizer supply shall be contained 

<, . . - 7 -  
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3.4.2.1.2 Ckidieer Sntem.- mntinuad 
cradle mounted. 
Pressurized helium from the  helium system shall a c t  on the  opposite side of 
the  positive-expulsion device forcing the o x i d h e r  thmugh the oxidiser 
d i s t r ibu t ion  system t o  the  rocket engines a t  the  required f e d  pressure. 
During ground service operations and pr ior  t o  actuation of the  helium 
system squib valve, the  oxidizer Will be confinmi t o  t he  storage tank by 
means of t he  burst diaphragm assembly. 
contain an in tegra l  f i l ter  t o  protect the rocket engines from harmful 
foreign particles. 
pressurized oxidizer shall rupture the  burst  diaphragm and flow t o  the 
nomally closed oxidizer in jec tor  valves of the  rocket engines. 
manually controlled, normally open solenoid valve ahall provide t h e  mans 
of i so la t ing  the  oxidizer storage tank f romthe  rocket engines in the  
event of a leak i n  t h e  oxidizer dis t r ibut ion system o r  a malfunction of 
a rocket engine; 

The tank shall bo equipped wAh a porritim-expulsion device. 

The burst diaphragm assembly shall 

Upon in i t i a l  pressurization of t h e  subsystem the 

The 

3.4.2.1.3 Fuel Sptm.-The fie1 Smta shall be C O ~ ~ O S ~  of the  
Category B.2 components listed in Table I and shown achamatically in 
Figure 1. The fill valve will provide the  f a c i l i t y  fo r  servicing the 
fuel system during ground operations. The fuel supply shall be contained 
within a harmspherically domed cylindrical  tank which shall be cradle 
mounted. The tank ahall be equipped with a positive-expulsion device. 
Pressurized helium shall a c t  on the  opposite aide of the  positive-expul- 
s ion device forcing the fuel through t h e  fuel  dis t r ibut ion system t o  the  
rocket engines a t  the required feed pressure; bur- ground servicing 
operations and pr ior  t o  actuation of the  helium system squib valva, t h e  
fbe lwi l lbe  confined t o  t h e  storage tank by m a n s  of the  burat diaphragm 
assembly. The burst diaphragm assembly shall contain an integral  f i l ter  
t o  protect the rocket engines from harmful foreign par t ic les .  
i n i t i a l  pressurization of t h e  subsystem, the pressurized fue l  ahall rup- 
ture the burst  diaphragm and flow t o  the  normally closed fue l  w e c t i o n  
valves of t h e  rocket engines. The mually controlled, normally open 
solenoid valve shall provide the  meansbf isolating t he  fuel tank from 
the  rocket engines in t he  event of a leak i n  the  fuel dist r ibut ion 
system o r  a malfunction of a rocket engins. 

Upon 

3.4.2.1.4 Enp: ine  System.- 

3.4.2.1.4.1 General Requirements. - The service reaction control 
subsystem shall employ 8 rocket engines for roll control, 4 engines for 
pitch control and 4 engines for yaw control. 
be supplied by pairs of engines arranged to provide rotation without 
translation and translation without rotation. 
shall be  supplied by one of the independent propellant supply systems. 
4 engines shall be mounted in clusters of four on the external surface 
of the service module. The center of each cluster shall belocated in a 
plane passing through the C. G. of the earth orbit vehicle configuration, 
perpendicular to the longitudinal centerline. 

Control in each axis shall 

One engine of each pair 

i 

-10- 

SID 62-5lJ. 



NORTH A . M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION S Y S T E M S  DIVISION 

3.4.2.1.4.2 Rocket mine.- The rocket engine shall be a pulse- 
modulated pressure fed, radiation cooled thrust generator. 

3.4.2.1.4.2.1 Thrust.- The rockat engine shall develop a vacuum 
thrust during continuous operation of 100 pounds plus or minus 5 percent. 

3.4.2.1.4.2.2 Thiust Transient Rate.- The rocket engine shall 
demnstrate a thruat buildup and thrust decay as described in Figure 2. 

3.4.2.1.4.2.3 Specific Iplpul 80.- The rockot engine shall achieve 

3.4.2.1.4.2.3.1 Continuous Operation.- Tha, rocket angina shall 

the following specific i~npulses during operation under vacuum conditions. 

develop a epecific impulse of 300 seconds when oparating.for periods in 
excess of one second. 

3.4.2.1.4.2.3.2 pulse Mode Operation.- The rocket engine shall 
develop the epecific impulse levels defined in Figure 3 when operating at 
pulse widths leas than one second. 

3.4.2.2 Component Performme.- Prel@inary performance mquimnemts 
for the spacecraft are specified in NAA Specification SID 62-51. 
sumrrary of the functional requirements for each category A, B, and C 
non-standard component is outlined in Table 1. 
which apply to each component category in general, are as follows: 

A 

Performance requirements 

3.4.2.2.1 Fluid Compatibility.- 

3.4.2.2.1.1 Category A Compon at..- A l l  Category A pressurization 
aystsm components shall be compatible with high grade oil free camorcia1 
helium for long period8 of expeure and intermittent axpasures Qf short 
duration. 

3.4.2.2.1.2 CatePory B.l Components.- A l l  Category B.l(oxidiaer 
system)non-standaxd componente shall. be compatible with nitrogen tetraddo 

exposure and intermittent exposures of short duration. 

3.4.2.2.1.3 Category B.2 Camponeats.- All Category B.2 ( h e 1  syste~) 
non-standard components shall be compatible with a mixtum of 50 praont 
hydrazine (N2H4) and 50 percent unsgnnaatrical d-thylhydrazine (uuT.M) per 
Specification MIL-P-27402, for long periods of wcposuro and intermittent 
cuq3osures of short duration. 

non-standard components shall be compatible with  the f l u i d s  specified 
in paragraphs 3.4.2.2.1.2 and 3.4.2.2.1.3. 

(N204) in accordance with Specification EiILP-26539, for long ptriods of 

? 

3.4.2.2.1.4 Category C Coxnp0nents.- A l l  Category C(engine system) . .  

- 11- 
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3.4.2.2.2 Prs sums.- Helium ~ource pr s a w  for t h e  pressuriraation 
shall be approximately 4500 psig. 
engine a t  an approldmate operating pressure of 170 psig. 

Propellant shall be distributed t o  tho 

3.4.2.2.3 Lsaka~;e.- All non-standard components shall be designed 
t o  perform as required with.eero leakage. 

3.4.2.2.4 Electrical  Rwuirsmsnts. - Subsystam power requirments 
are schematcially represented i n  Figure 2. 

3.4.2.2.4.1 P m r  SUP= .- sll components which a re  e lec t r ioa l ly  
actuated shall operate from a power supply having t he  following 
characterist ics:  

-- - - 
Steady State  Voltage 24-30 volts d.c, 

Transient Voltage Limits 25-30 volt8 doc.  R ~ c o v ~ ~  t d  
from one steady-state level t o  
another upon load changes is less 
than 0.7 sec 

Ripple Voltage t 250 millimits peak t o  psak - 
3.4.2.2.4.2 Gr0WbdinR.- A l l  non-standard components, which are 

e lec t r ica l ly  actuated, shall not be intenally grounded. 

3.4.2.2.4.3 Dielectric Strength.- A l l  components, which are 
e lec t r ica l ly  actuated, ahall withstand 1500 volts (RMS) a t  cornwrcial 
frequency, f o r  a period of one minute, without evidence of Fnsulation 
breakdown or  flashover. 

3.4.2.2.h.h Insulation Resistance.- The insulation resistance 
f o r  each non-standard component, which is e lec t r ica l ly  actuated, shall 
beaminirmrm of 100 megohms, when a potential  of 500 volts d.c I s  applied 
for a period of one minute. 

3.4.2.2.5 Service Life.- A l l  non-standard componbnts shall be 
capable of withstanding operating pressure, without permanent defornration, 
detrimental damge or  loakage, f o r  a period greater than that expected 
during n o m 1  in-service operation. 

of performing a total nwnber of operating cycles greater than t h e  total 
nunbar of cycles expected during n-1 in-service operation. 

3.4.2.2.6 Ehdurance.- A l l  non-standard componmts sha l l  be capable 

3.4.3 Servicing,- The following procedures are mconrmsnded ior 
servicing the service reaction control subsystem during pro-launch 
operations. 

9 
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3. .3.1 Servicing T i m . -  Ressurieation system ary. propellant sy~tam 
fluids shall be loaded in to  t h e  spacecraft a f t o r  tho cruu has bean placed 
aboard. 

3.4.3.3 M i n g  Points.- Each holium, fuel and olddizer tank shall 
bo provided with a single loading point. Manual quick disconnect point 
t o  provide t he  required ground t o  spacecraft f lu id  nmdian t ransfer  connections. 

3.4.3.4 Vent Points.- During fuel and Oxidisor loading operations, 

Manual 
t h e  opposite side of the positive axpulsion dovice shall be relieved of a l l  
res t r ic t ing  pressure by means of the helium downstream vent valve. 
quick-diaconnect type couplings shall be used a t  eaah vent point t o  provide 
the  required ground t o  spacecraft connections. 

3.4.3.5 Witive Sealing Provisions.- For the purpose of psitiwly 
sealing t h e  pressurimtion and propellant sgsttm upon t h e  com@etion of t h e  
loading operations, t h e  airborne quick disconnect half coup- shall h c o r p  
rate a manually instal led dust  cover. 
arg sealing provisions. 

The dust cover shall contain second- 

3.4.4 Pre f l iRh t  Checkout .- The following pref l ight  cheokout  provision^ 
shall be incorporated in to  the design of t h e  serr ice  reaction control sub- 
syetgn. 

3.4.4.1 Fittings.- Fit t ings,  as shown in Figure 1, shall be provided 
t o  permit purging and heliumleakage checks throughout tho ent i ro  subsystam. 
The fittings shall a180 be uti l ized for pressure regulator and control 
valve flow checks and f o r  checking normal and emergency valve ssquencing. 

3.4.4.2 Instrumentation.- Provisions f o r  the checking of all em- 
8ors and other instrumentation shall be incorporated. 

3.4.4.3 Expe ndable Component Replacement.- Provieions fo r  t h e  
replacement of expendable components, such a8 squib valves and burst 
discs, shall be incorporated. 

3.4.4.4 F i l t e r  Replacamant.- Provisions f o r  the eleanlng o r  replace- 
ment of aystem filters shall be incorporated. 

3.4.4.5 Subsystem.- Provisions f o r  t h e  s t a t i c  f i r i ng  of t h e  en t i re  
subsyateun, pr ior  t o  f l igh t ,  shall be incorporated. 

3.4.5 Subsystem Internation.- The service reaction control eubsysttrm 
shall be integrated with t h e  following spacecraft subspteuna. 

$ 1  
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t 

0 

3.4.5.1 Crew Sub8gstan.- The eervice reaction control eubsy8tan 
shall be integrated with the crew subslbtan, as 8peaifi.d in NAA spcif i -  
cation SID 62-81. 

3.&.5.1.1 Nom1 FunctioQs.- Preparation of the  aubsystm for 
engine ignit ion shall be a crew function. 
following subsystatn paramstors: 

The crew 8hall  m n i t o r  the 

(a) 
(b) oxidizer manifold p r e 8 8 W  
(a)  f'uel manifold presaure. 

helium tank pressures and tsrmperatuma 

3.4.5.1.2 ~ r g ~ c y  Functions.- In the  e w t  of an cmwrguacy, 

The crew shall have t h e  following additional capsbillties: 
t h e  crew shall be able t o  mnually override the  automatic subsystarn 
operations. 

4 

(a) terminating and isolat ing t h e  operation of e i ther  
system A or ap tem B in the  event of the  failure of 
one of these systems 

(b) providing an alternate path for the prossuldmd 
helltun i n  the  event of t h e  failure of the pressure 
regulation system 

(c )  providing a clbans for using the  f u e l  and/or of idisor  
of one system (A o r  B) to food t h e  snginea of both 
systgns in t h e  event of t h e  failure of t h e  fuel and/ 
or oxidizer supply of one of the system 

r. 

(d) the  rocket engines shall be capable of operation 
by e lec t r ica l  signals manually originstad by tho 
C m .  

1' 
3 .4 .5 .2  Electrical Power Subsystem. - The ebrvice reaction control 

shall be integrated with the electrical power subsystem, a13 specified in 
N U  Specification SID 62 -8 3. 

all 
3.4.  5.2.1 Function. - The electrical power eubeystem shall provide 

electrical power requirements of the service reaction control subsystem. 
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3.4. 5 .  3 Guidance and Control Subsystems. - The service reaction 
control lsubsystem shall be integrated with the navigation 'and guidance 
subsystem and  the system stabilization and control subsystem as  specified 
in N U  Specification SID 62-84, and SID 62-85, respectiSely. 

3.4. 5. 3.1 Function. - The service reaction control subsystem 
shall accept control signals from the guidance and control subsystems. 

3.4. 5.4 Telecommunication Subsystems. - The service reaction 
control subsystem shall be integrated with the telecommunications sub- 
system, a s  specified in NAA Specification SID 62-86. 

3.4.5.4.1 Function. - The telecommunications subsystem shall 
provide the instrumentation and display values for the crew eubsystem 
monitoring functions specified in paragraph 3.4. 5.1.1 . 

3.4.6 Environmental Requirements. - General environmental 
requirements for the service reaction control subsystem a r e  specified 
in paragraph 6 of N U  Specification SID 62-65. 

3.4.6.1 Propellant Temperature, - Tho propellant temperature 
shall be maintained within the temperature range of +40 F to  t120 F. 

3. 5 Identification of Product. - The identification of all components 
comprising the service reaction control subsystem shall be in  accordance 
with Specification MIL-STD- 130. + 

, 

3.6 Cure Date. - Marking, governing replacement of synthetic 2 
rubber parts (excluding silicone rubber compounds) shall be in accord- 
ance with ANA Bulletin 438. 

3.7 Reliability Requirements. - 
3.7. 1 General. - General reliability requirements for the space- 8 ,  

' 
craft a r e  specified in paragraph 7 of NAA Specification SIDl 62-65. 
bility program that conforms to the requirements of Specification 
MIL-R-27542 and NASA Publication NCP 200-2 ehall be established for 
all components comprising the service reaction control subsystem. 

A redia* > 

3.7.2 Numerical Reliability Requirements. - The service 
. reaction control subsystem shall have a reliability of ,996 under the 

environmental conditions and operating life specified. \ 

3.7.3 Reliable Operating Life. - The service reaction control 
P bt 

'-I 

subsystem shall have a reliable operating life of at least 1000 seconds 
without removal for e e rvicing . 
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4. QUALITY ASSURANCE PROVISIONS 

t 

4.1 General. - The requirements specified in MIL-Q-9858 and 
NASA Quality Publication N C P  200-2 form a part of this specification. 
Inspections and tes ts  to determine conformance of the system to 
contract and specification requirements shall be conducted prior to 
submission of the art icle to NASA o r  in the presence of a NASA repre- 
sentative. 
submitted to NASA for review. 
to this specification shall be maintained and made available for review 
by NASA upon request. 

Results of inspection tests on major component8 rahall be 
Other acceptance teet data relative 

5. PREPARATION FOR DELIVERY 

5.1 General. - Preparation for delivery of the subsystem shall be 
in accordance with Specification SID 62-240. All preservation and 
packaging methods shall be compatible with the subsystem and in 
accordance with delivery modes, destinations, and anticipated storage 
periods. -. - 

. 
6. NOTES 

- 18 - 
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